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Abstract
Background: True ossification of the auricle with cartilage replacement by bone, is a very rare
clinical entity and can result in an entirely rigid auricle.
Case presentation: We present a rare case of bilateral ossification of the auricles in a 75-years
old man with profound progressive rigidity of both auricles. His main complaint was a mild
discomfort during resting making sleeping unpleasant without any other serious symptoms. His
medical history was significant for predisposing factors for this condition such as, Addison's disease
and diabetes mellitus. Excisional biopsy was performed confirming the ossified nature of the
auricles. Further treatment deemed unnecessary in our case due to his mild clinical picture.
Conclusion: True auricular ossification is a quite rare clinical entity with unclear pathogenesis and
one should have in mind that there is always the possibility of a serious co-existed disease like
endocrinopathy.
Introduction
True ossification or petrification of the auricle with carti-
lage replacement by bone, resulting in a stiff auricle, is a
very rare clinical entity.
The commonest cause of "stiff auricle" condition, is
ectopic calcification, rather than ossification [1]. Boch-
dalek in Prague (1866) [2] first described a case of bilat-
eral ear calcification with histological confirmation, while
Wassmund [3] in 1899 first reported the X-ray findings of
this condition. Since then, many cases of rigid ears have
been reported in the literature usually as a result of calci-
fication [4], but true ossification with ectopic bone forma-
tion has been histologically documented in only 17
previous cases [1,4-18].
Local trauma [12,17], frostbite [1,4,11], inflammations
[16,18], and various systemic diseases and endocrinopa-
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thies [11,19-22] have been considered as causative factors,
however, this condition can also occur without any
known predisposing cause or event [1,5,17].
We present the 18th pathologically documented case of
bilateral auricular ossification and review the relevant lit-
erature.
Case report
A 75-year-old man presented in our clinic with a history
of a progressive stiffness of both auricles over the last 15
years. He was referred to us from the Department of Inter-
nal Medicine of our Hospital for further evaluation and
due to his complaints for a mild discomfort when resting
in each side thus making sleeping unpleasant. He also
observed a gradual hearing loss on both ears along with
tinnitus and intermittent blockage, especially on the left
ear.
Routine ENT examination demonstrated a profound
bilateral rigidity of both auricles, which were completely
inflexible in their entirety except of the lobules, moving as
a single unit with manipulation. Lesions resembling
chondrodermatitis nodularis chronicus helicis was coex-
istent in both auricles with typical raised and firm nodules
but without tenderness. The rest of the auricles configura-
tion and skin appearance were normal without noticeable
cutaneous abnormalities. Some thickening and hardening
was noticed on palpation (Figure. 1). There was no sensa-
tion deficit. The ear canals were free of cerumen and wide
enough for a thorough otoscopy. The right eardrum
appeared normal, while the left one had an extensive tym-
panosclerotic plaque on its lower half. Palpation of nasal,
thyroid and cricoid cartilages did not reveal any abnor-
malities and the epiglottis and arytenoids had a normal
appearance on laryngoscopy. The rest of the ENT exami-
nation was without any significant abnormal findings. A
scar from a previous superficial parotidectomy was visible
in the right side. The patient denied frostbite, wrestling,
boxing or any other activity could provoke local injury,
physical trauma or inflammation to his ears. He only
mentioned some episodes of otitis media in his left ear
during early childhood without serious sequelae. The
patient could not recall any familial occurrence of auricu-
lar rigidity. His medical history was significant for heart
and renal failure, Addison's disease, diabetes mellitus and
epilepsy episodes. A thorough laboratory evaluation was
performed including complete blood count and biochem-
istry profile, as well as thyroid function tests and parathy-
roid hormone levels measurement. Except of a mild
elevation on glucose levels, the rest results were within
normal limits.
The patient underwent a CT scan of the skull in order to
investigate the cause of the auricular stiffness. Axial CT
images demonstrated bilateral high-density opacities
along the auricles consistent with ossification and true
bone formation in both auricular cartilages. A very strong
indicative factor for ossification and true bone formation
along the auricles, was the presence of radiolucent areas
within the dense opacities8 (Figures 2a, b, c). Furthermore
these axial CT images were also reconstructed with a thin
slice bony algorithm and coronal, sagittal and 3D refor-
matted images obtained. The full extend of the ossifica-
tions was demonstrated. Chest X-ray was normal, without
calcification of the costal cartilages.
A pure tone audiometry showed a moderate sensorineural
hearing loss in the right ear (50 db at 1 kHz) and a severe
mixed type hearing loss in the left ear (80 db at 1 kHz),
Tympanometry was normal in both ears.
Normal auricle configuration and skin appearance - nodule  on the top of the helix Figure 1
Normal auricle configuration and skin appearance - 
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Consequently, the patient underwent an excisional biopsy
from the left ear for histological evaluation (Figure 3).
Because of the absence of certain tenderness or pain, the
patient did not agreed for an extensive auricular surgery.
Histological sections of the biopsy specimen revealed spi-
cules of lamellar bone with cement lines and Haversian
canals, osteocytes, stromal component of adipose tissue,
and fragments of elastic cartilage. Osteoblastic activity was
not prominent (Figure 4 and Figure 5).
Discussion
The auricle is consisted mainly of auricular cartilage, a
type of elastic cartilage containing numerous elastic fibers.
Except of the auricle, elastic cartilage can be found in the
head and neck region as a basic component of the external
ear canal, nose and epiglottis and usually does not sub-
jected to calcification or ossification changes. Neverthe-
less, such changes rarely can occur in the auricular
cartilage and have been described by various terms like
dystrophic or metastatic calcification and heterotopic or
ectopic ossification [16].
Calcification consisted of calcium deposition in a dam-
aged tissue while calcium and phosphate levels are within
normal limits in serum. Dystrophic calcification can
resulted from mechanical trauma and frostbite, while
metastatic calcification occurs in hypercalcemia, milk-
alkali syndrome, vitamin D intoxication, hyperparathy-
roidism and sarcoidosis [16,20].
Ossification involves new bone development histologi-
cally resembling trabecular bone. Ectopic ossification of
the auricle (auricular occificans) involves bone formation
by the deposition of calcium and phosphorus in a pro-
teinaceous matrix as hydroxyapatite crystals in a tissue
that normally does not ossify [4]. X-ray usually demon-
strates opacity similar to that of a normal bone [19].
In general, ectopic ossification is considered as primary
when it occurs de novo and secondary if it develops in a
pre-existing lesion. Congenital plaquelike osteomatosis,
Albright hereditary osteodystrophy, fibrodysplasia ossifi-
cans progressiva and osseous heteroplasia can cause pri-
mary ectopic ossification in the human body [10]. Various
traumatic, inflammatory or neoplastic conditions can
cause secondary ossification, as well as, lesions like pilo-
matricoma, benign melanocytic nevi, chondroid syrin-
goma (mixed tumor) or acne scarring [23]. Furthermore,
collagen vascular disease, such as scleroderma, CREST
syndrome morphea and childhood dermatomyositis may
also demonstrate, except of cutaneous calcification, areas
with ectopic ossification [24].
Clinical manifestations of these conditions are various.
The majority of the patients are asymptomatic and the
auricle does not change its configuration, thus the physi-
cian is rarely consulted. Lister [15] in his review noted that
the majority of the patients were male more than 50 yrs-
old. Only 4 out of 66 patients had symptoms attributed
directly to auricular changes. Thus, some patients com-
plained for discomfort when pressure applied in their
external ear, i.e. wearing a cap over the head or during rest-
ing, while others reported decreased sensation of the auri-
cle.
The rigidity is progressive over time, as depicted in our
case, and usually bilateral involvement is more frequent
than the unilateral one. The findings of the physical exam-
ination are typical of a partially or complete stiffness of
CT images Figure 2
CT images. a. Axial CT images demonstrate ossification along both auricles. b. 3D images: complete ossification of both auri-
cles. c. Tiny radiolucent areas within bony opacities are better seen in coronal reformatted images, indicating true bone forma-
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the external ear sparing the earlobe, usually without visi-
ble cutaneous irregularity. The diagnosis can easily be
made by palpation and patient's clinical history.
CT scan can easily depict the hyperdense areas along the
auricles, as it is a very sensitive method for the detection
of calcifications/ossifications. Furthermore, the detailed
scanning with reconstruction and coronal, sagittal and 3D
reformatted images can easily demonstrate the size of the
abnormal areas. On top of that, the presence of radiolu-
cent areas within the dense opacities is a very strong indic-
ative factor for ossification and true bone formation along
the auricles, and can differentiate calcification from ossifi-
cation [9] (Figures 2a, b, c), thus offering valuable infor-
mation for a further diagnostic work-up.
Laboratory evaluation is also helpful for detecting any
possible metabolic or endocrine underlying cause of this
condition. Ossification and calcification of the auricle is
clinically identical, thus differentiation between them and
confirmation of the diagnosis should be done by histol-
ogy, although as we mentioned computed tomography
studies can also be indicative of ossification demonstrat-
ing a trabecular pattern of the ossified auricle [9].
Both conditions may remain localized or diffusely
involved the auricle, sometimes with extension to the
external ear canal cartilage. Local ossification or calcifica-
tion often results from local injury, like that due to frost-
bite or mechanical trauma and clinically presented as a
circumscribed, unilateral lesion usually in the upper,
outer rim of the auricular helix. On the contrary metabolic
and endocrine diseases usually result in bilateral, symmet-
Site of excisional biopsy for histological evaluation Figure 3
Site of excisional biopsy for histological evaluation.
Normal bone structure showing Haversian canals, cement  lines and osteocytes Figure 4
Normal bone structure showing Haversian canals, 
cement lines and osteocytes.
Fragment of elastic cartilage with focus of mature bone for- mation Figure 5
Fragment of elastic cartilage with focus of mature 
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rical and more diffuse patterns of ossification or calcifica-
tion.
Considering the incidence of ossification or calcification
of the external ear in the general population, Scherrer in
his large series examined 800 patients, aged 15 to 75
years, but he did not found anyone with auricular rigidity
[17]. Gordon stated that 3% had radiological evidence of
calcification of the auricle, however each one of these
patients suffered from diseases known as causative factors
to ectopic calcification such as, scleroderma, acromegaly,
and diabetes mellitus [16].
Many conditions have been reported over time as causa-
tive factors in the development of ossified or calcified
auricles. Severe hypothermia has been considered as the
most common cause of auricular ossificans [4]. Rapid
cooling has been suggested that can produce vascular
thrombosis and occlusion and consequently the resulting
ischemia can induce lamellar bone proliferation [25].
There have also been reported cases where ossification or
calcification occurred secondary to recurrent cold expo-
sure without frostbite [11] or even after consistent auricle
manipulation [13]. Bochdalek [1] was the first suggested
that ectopic bone formation might take place in reaction
to bone morphogenetic protein that is released in
response to certain injury or damage. Since then many
authors have described rigid auricles due to local injury
like mechanical trauma [12,16,17], insect bites [17], or
radiation therapy [20]. Various inflammatory conditions
have also been implicated as causative factors like chon-
dritis [17], perichondritis [16-18], and syphilitic peri-
chondritis [16,17,22]. Various systemic diseases, i.e.
metabolic and endocrine disorders have been implicated
Table 1: Data of 18 documented cases of auricular ossification
Author (y) Age (yrs)/sex* Bilateral/Unilateral† Cause
Current case (2009) 73/M R and L Addison's disease and diabetes mellitus
Carfrae - Foyt (2008)[5] 49/M L Unknown
Sterneberg-Vos et al (2007) [6] 70/M Unilateral Frostbite
Gonzalez-Sixton et al (2006) [7] 65/M R and L Hypothermia
Manni et al (2005) [8] 63/F R and L Unknown
High et al (2004) [9] 60/M R and L Unknown
Stites et al (2003) [1] 65/M L Cold injury
Yeatman and Varigos (1998) [10] 66/M R Cold injury
Lautenschlager et al (1994) [11] 66/M R and L Recurrent cold injury
Cohen et al (1991) [12] 46/M R and L Addison's disease
Lari et al (1989) [13] 17/M R and L Trauma
Cohen et al (1989) [14] 70/M R and L Addison's disease
DiBartolomeo (1985) [4] 77/M R and L Cold injury
72/M R and L Cold injury
Lister (1969) [15] 58/M R and L Unknown
Gordon (1964) [16] 34/F R and L Perichondritis
Scherrer (1932) [17] 53/F R and L Unknown
Knapp (1890) [18] 24/M Unilateral Perichondritis
￿ M: male, F: female, † R: right, L: left.Head & Face Medicine 2009, 5:17 http://www.head-face-med.com/content/5/1/17
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with ossification or calcification of various cartilaginous
structures in the human body, however auricular involve-
ment rarely reported. Addison's disease is the most com-
mon endocrinopathy associated with this condition
[16,26,27], while hypopituitarism, diabetes mellitus,
acromegaly and hypothyroidism have also been reported
[21,22]. There are some systemic diseases like hyperten-
sion [2], scleroderma and polyarteritis nodosa [8], sys-
temic condromalacia [28], alkaptonuria [2] and familial
cold hypersensitivity [16], which have been associated
with calcification but not true ossification of the external
ear. However, the pathophysiologic mechanism of either
calcification or ossification in all of the aforementioned
conditions has not been fully understood till now.
In our patient, Addison's disease and diabetes mellitus
could be considered among the possible causative factors
for his bilateral auricular ossification. Table 1 summarizes
the demographic data of 18 cases including ours, with his-
tologically documented auricular ossification.
There is not a specific treatment for this unusual, irrevers-
ible condition. The fact that is a rare condition and usually
asymptomatic limits the information about its treatment.
When the patient complaints for serious discomfort with
pain, making sleeping very difficult, one should consider
surgical intervention for symptoms relief. Lister reported a
case in which performed wedge biopsy of a calcified auri-
cle curing that way patient's insomnia [15]. Lari et al [13],
performed conchal reduction through a posterior incision
for treatment of this condition, while Manni and Berenos-
Riley [8] reported a case in which there was necessity of
surgical resection of the ossified cartilage external ear
canal and tragus for patient's relief. Our patient's com-
plaint was only a mild discomfort when sleeping, thus he
denied any major surgical intervention in his auricles,
except from an excisional biopsy for documentation of
ossification. Besides, because of the small number of
reporting cases and the unclear pathogenetic mechanism
of this condition, there is limited experience for the
proper treatment modalities.
Conclusion
Conclusively, true auricular ossification although is a very
rare condition, requires thorough evaluation from the
physician, as there is a possibility of a co-existed serious
diseases like endocrinopathy. The contribution of com-
puted tomography, could be of great importance, as not
only can easily depict the abnormality but can also be
strongly indicative of true ossification.
Consent
Written informed consent was obtained from the patient
for publication of this case report and accompanying
images. A copy of the written consent is available for
review by the Editor-in-Chief of this journal.
Competing interests
The authors declare that they have no competing interests.
Authors' contributions
NSM conceived and wrote the study, PZ and CK did the
radiological evaluation, VS was the internist referred the
patient to us and contribute the literature review, EG did
the histological evaluation and TS and PDG along with
NSM, jointly prepared the final manuscript
References
1. Stites PC, Boyd AS, Zic J: Auricular ossificans (ectopic ossifica-
tion of the auricle).  J Am Acad Dermatol 2003, 49:142-144.
2. Bochdalek G: Psysiologische Verkno cherung der Aurecula.
Prag Vierteljahrschr 1866, 89:33-46.
3. Wassmund L: Verkno cherung der Ohrmuschel und Roentge-
nographie.  Deutsche Med Wchnschr 1899, 4:439-440.
4. DiBartolomeo JR: The petrified auricle: comments on ossifica-
tion, calcification and exostoses of the external ear.  Laryngo-
scope 1985, 95:566-577.
5. Carfrae MJ, Foyt D: Auricular ossification resulting in external
auditory canal stenosis.  Ear Nose Throat J 2008, 87(3):148-9.
6. Sterneberg-Vos H, Winnepenninckx V, Frank KJ, Kelleners-Smeets
NW: Ossification of the auricle.  Int J Dermatol 2007, 46(3):42-4.
7. Gonzalez-Sixton B, Garcia-Doval I, Conde A, Mayo E, Pardavila R, de
la Torre C, et al.: Bilateral ossification of the auricular carti-
lage.  Actas Dermosifiliogr 2006, 97(2):134-5.
8. Manni JJ, Berenos-Riley LC: Ossification of the external ear: a
case report and review of the literature.  Eur Arch Otorhinolaryn-
gol 2005, 262:961-4.
9. High WA, Larson MJ, Hoang MP: Idiopathic bilateral auricular
ossificans: a case report and review of the literature.  Arch
Pathol Lab Med 2004, 128:1432-1434.
10. Yeatman JM, Varigos GA: Auricular ossification.  Australas J Derma-
tol 1998, 39:268-270.
11. Lautenschlager S, Itim P, Rufli T: The petrified ear.  Dermatology
1994, 189:435-6.
12. Cohen AM, Talmi YP, Floru S, Tsigelman R, Kalmanovitz M, Zohar Y,
et al.: X-ray microanalysis of ossified auricles in Addison's dis-
ease.  Calcif Tissue Int 1991, 48:88-92.
13. Lari AA, al-Rabah N, Dashti H: Acrobatic ears: a cause of petri-
fied auricles.  Br J Plast Surg 1989, 42:719-721.
14. Cohen A, Talmi Y, Floru S, Bar Ziv J, Zohar Y, Djaldetti M: View
from within-radiology in focus: ossification of the auricle in
Addison's disease.  J Laryngol Otol 1989, 103:885-6.
15. Lister G: Ossification in the elastic cartilage of the ear.  Br J Surg
1969, 56:399-400.
16. Gordon D: Calcification of auricular cartilage.  Arch Intern Med
1964, 112:73-7.
17. Scherrer F: Calcification and ossification of the external ears.
Ann Otol 1932, 41:867-85.
18. Knapp H: Ossification of the auricle in consequence of peri-
chondritis seropurulenta.  Arch Otol 1890, 19:45-50.
19. Kewlarmani L: Ectopic ossification.  Am J Phys Med 1977,
56:99-121.
20. Batson J: Calcification of the ear cartilage associated with the
hypercalcemia of sarcoidosis.  N Engl J Med 1961, 265:876-877.
21. Randall RE Jr, Spong FW: Calcification of the auricular cartilage
in a patient with hypopituitarism.  N Engl J Med 1963,
269:1135-1137.
22. Barkan A, Glantz I: Calcification of auricular cartilages in
patients with hypothyroidism.  J Clin Endocrinol Metab 1982,
55:354-357.
23. Hashimoto K, Barnhill RL: Deposition disorders.  In Textbook of
dermatopathology Edited by: Barnhill RL. New York: McGraw-Hill;
1998:327-48. 
24. Roth S, Stowell R, Helwig E: Cutaneous ossification.  Arch Pathol
1963, 76:44-54.Publish with BioMed Central    and   every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published  immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright
Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp
BioMedcentral
Head & Face Medicine 2009, 5:17 http://www.head-face-med.com/content/5/1/17
Page 7 of 7
(page number not for citation purposes)
25. Friedman N, Kritzler R: The pathology of high altitude frostbite.
Am J Pathol 1946, 23:173-87.
26. Talmi Y, Cohen A, Finkelstein Y, Floru S, Zohar Y: Ossification of
the auricular cartilages in patients with adrenal insuffiency.
Arch Otolaryngol Head Neck Surg 1989, 115:1254-5.
27. Bedsole A: Calcified auricular cartilages in Addison's disease.
South Med J 1966, 59:1268-70.
28. McKusick V, Goodman R: Pinnal calcification.  JAMA 1962,
179:230-2.